stemness and metastatic potential of cholangiocarcinoma cells

Supplementary Materials and Methods
Western blotting analysis
To measure protein levels, cell lysates were separated by reducing SDS-PAGE before electrotransfering to PVDF membrane. Blocked membranes were incubated with the primary antibodies (Supplementary Table 2 ). The signals from the primary antibody was amplified by HRP conjugated anti-mouse IgG (1:10000 dilution) or anti-rabbit IgG (1:10000 dilution), the bands was visualized by FluorChem E system (Protein Simple, USA).
Reverse transcription-polymerase chain reaction (RT-PCR)
Total RNA from cultured cells was extracted using TRIzol reagent (15596-026, Invitrogen), and 5 μg of RNA was used for cDNA synthesis. Quantitative real-time PCR (qRT-PCR) and data collection were performed with an ABI PRISM 7900HT sequence detection system with the preset PCR program and GAPDH as an internal control. For semiquantitative RT-PCR, the products were analyzed by agarose gel electrophoresis. The sequences of primers are detailed in Supplementary Table 1 .
Establishment of FBXW7 stable expression and FBXW7/ZEB1 knockdown cell lines pBabe.puro retroviral construct containing human FBXW7 cDNA, two shRNA against human FBXW7 expressed in pBabe.puro vector and two shRNA against human ZEB1expressed in pSingle-tTS vector were prepared as described previously [1] . The generation of retrovirus supernatants and transfection of cholangiocarcinoma cells were conducted as described previously [1] . Infected cells were selected by adding 2μg/ml puromycin to the culture medium for 48 h and then maintained in complete medium with 0.5μg/ml puromycin. Empty retroviral-infected stable cell lines were also produced by the above protocols. The expression of FBXW7 was confirmed by Western blotting and qRT-PCR analysis. The tight on/off regulation of the pSingle-tTS vector system and coordinate inactivation of the target gene was mediated using doxycycline.
Wound healing assay
For each test, cells were grown to confluence in a 6-well plate, and were wounded with a 200μl sterile pipette tips. The wounded area was photographed using phase-contrast microscopy at 0h and 48h. Quantification, from at least three separate experiments, was carried out by measuring the uncovered areas compared with the controls.
Migration and invasion assays
A Boyden chamber (8μm pore size, BD Biosciences, USA) was used for in vitro migration and invasion assays. For migration assay, cells (5×10 4 ) in 200μl of serum-free medium were plated in the upper chamber, whereas 600μl of medium with 10% fatal bovine serum were added to lower well. After 24 h incubation, the cells were removed from the upper side of the chamber, and cells migrated to the lower surface of the membrane were fixed and stained. For each membrane, five random fields were counted at ×10 magnification. The mean cell number was calculated and data was presented as mean ± SD from three independent experiments done in triplicate. The invasion assay was conducted similarly to the migration assay except that transwell chambers were precoated with 50μl of 1mg/ml Matrigel (BD Biosciences, USA) matrix according to the manufacturer's recommendations. The incubation time was 48 h for invasion assay.
Spheroid formation assay
The capability of self-renewal was assessed using ultralow attachment 
